A metabolite of the lupus-inducing drug procainamide prevents anergy induction in T cell clones.
Therapeutic treatment with procainamide is occasionally associated with the development of drug-induced lupus. This syndrome has become the prototype for an aseptic systemic autoimmune disease caused by a known environmental agent, but the underlying mechanisms remain puzzling. We explored the possibility that lupus-inducing drugs affect processes involved in T cell tolerance to self-Ag. An in vitro model of anergy using established T cell clones was used to determine whether procainamide or one of its metabolites could prevent development of T cell nonresponsiveness to cognate Ag. Addition of procainamide-hydroxylamine, but not procainamide or its further oxidation products during anergy induction by CD3 engagement, caused a dose-dependent recovery of the capacity of T cells to proliferate and secrete IFN-gamma upon subsequent Ag challenge. Resistance to anergy induction required 2 h of exposure to procainamide-hydroxylamine, and this state remained for 8 h, suggesting that uptake of the drug caused a reversible interference in signaling pathways involved in establishing anergy. We suggest that prevention of anergy induction by procainamide-hydroxylamine may also take place in vivo during establishment of T cell tolerance to self-Ag, thereby allowing the production of autoreactive T cells.